Multiple mechanisms in indomethacin-induced impairment of hepatic cytochrome P450 enzymes in rats.
Indomethacin impairs liver microsomal monooxygenase activities mediated by cytochrome P450 (CYP). We investigated the inhibition mechanism and the isoform selectivity in vitro and in vivo. In an in vitro study, liver microsomes from male Wistar rats were preincubated with indomethacin and a reduced nicotinamide adenine dinucleotide phosphate-generating system, followed by assay of monooxygenase activities indicative of several CYP isoforms. In an in vivo study, rats were intraperitoneally treated with indomethacin, followed by preparation of microsomes and the enzyme assays. The preincubation of microsomes with indomethacin and reduced nicotinamide adenine dinucleotide phosphate decreased CYP3A2 activity but not any other isoforms. Kinetic analysis showed the mechanism-based inactivation of CYP3A2. The metabolism of [14C]indomethacin resulted in covalent binding to microsomal protein, which was diminished by inhibiting CYP3A enzyme. Administration of indomethacin caused impairment of not only CYP3A2 but also other CYP isoforms. Rats were protected from the impairment of the CYP enzymes except CYP3A2 by depleting macrophages and inhibiting inducible nitric oxide synthase. Metabolism of indomethacin causes inactivation of CYP3A2, which is the result of the covalent binding of its metabolite, whereas partially selective in vivo impairment of CYP isoforms is suggested to be indirect inhibition by inflammatory mediators probably released from Kupffer cells.